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(DM'^!^^)^^^^ so-ioovoi %yi<^mm^mmm 

id^^ymcDm^^m. 20 
"7 j^i)^^(om^m^<Dmm6^MM<os owt %4^j(.±co^ 

i:.i)'^C^<DmUm^(DmW^6^'^m(D9 Owt %UA-tCO^ 

>'x'r>80%. 4Dcb2J^;^5^4^>^{t:ll^4^8 0 %J[^± 30 

ai?^ya;t' 1 5 B r i X %\z^w-\^xmt^^mm ^(D^m 
[iS5i^3i9] mjfB)^^?^ti, z,n^mt^^mmt(D 4o 

-^-^fOiPIL. mlnBm'llUmr^O^r^^ia^ 1 5 B r i x% 
^W-TTmlKBiJ^^^/fiJcbco^mtt 1 <h U . iitj IB ^ i co ^ 
m\t^ OvK^/il i/^TfJtr^f^ U . mJlBfgi^^jicD^ifltt 3 o 
5 5 vo 1 / - )V'A^r4m\Z^ 0 ^ C 

^^^??S[<i:-r^iinf<jy| 1 ^BiltJtCT)^';^ 7":^ > m(Dm '}^:^nii. 
[;ii'/;^xrn n mlHB^ft;'; 7^4^ >rui. (-) xtf:^ 
7^4^>, (-) xt:y/D;'J7"4^>,' (-) xe:/Jx + > 50 
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2 

ilU-V. (-) xe:^n:^7"^>:^U'- ( + ) 
v-^y. ( + ) :^p:^5^4^>, ( + ) i^uti^r^ 

^ o tK 14 5»5 $1 #1 ^ ^ < ^ ^ I g <h , 

co^g^^^^i^'b;^^^ so-ioovoi %i^mm^mmm. 

• xtf x;u^>if >^^i/iti;< ij ju^xx7";P^ 
s^<h-r^®^^j c t 2fB 

^TK^f^co^^g^ti. cin^ 5 0 ~ 1 0 0 % ^-r^ ^ ^£ 

[ 0 0 0 1 ] 

\zi)^ii^^^(Dx. t,<\z'mm^mnt.\^. ti'y:z,^>f^ 
^mtiy^^ >m<Dmm-:^^^^zm^^^<Dx^^. 

[ 0 0 0 2 ] 

m<Dn^'DX^^x . m^^^\z\t.y /'<^my /-^^rno) 
^:^^'^mmx^o . $kmm<D^.mmmiz^ri . 

m u^^z^m-^ti^f)^. m^mi<z\tm-<D^mf)^^ ^ 

[ 0 0 0 3 ] ^im^^z^^n^^.ti^^>m\t. ^n^jy 
ji y ~-}iit'&^x^^x . (-) ji}dti^^>. (-) 

:r\^tJatiy'=^>. (-) JL^^tiv'^ytil^-h. 
(-) m\dtJ atl >i1 h . ( + ) ti^=^>. 
( + ) ^aid'T^y. ( + ) :y D;fj5"^ >:/J U-- h -zr^ 

ymitm^^^} iPf-.SO ^^OC ch/;^T-#. ?^*3ilCti9 

- 3 0 w t % /j^'t^ ^=r ^ n ri^ ^ c 



( 3 ) 
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[ 0 0 0 4 ] Cnib<Dtty-^>m<Dz>'^. ^m^(D^u 
tf'T=^>\t. (-) x.\ft}^=^>. (-) xtf:^n:^^ 
(-) X tf :^5"^>:^ Ix- (-) x.[fiSati 

tftmit. inm. m^. Jfii^n U-XT^-u-JUttJ^, iSl 

[ 0 0 0 5 ] :$i^m<D}^^i^'V^^±m^tf'T^ 10 

>^tc(i. ^m^(D^f^ti'r^>'V^^ (-) xtf:^7^ 
(-) xe:^D:^5"4^>, (-) xtf;^7^4^>:^ 
U-hi$<i:ZS (-) xtf:^n:^7^^>:^l/- h(D4S{c 
JtinAT, ( + ) ti'r^y. ( + ) :y □:^7^=^^>43J:-y; 

( + ) :^d;^7^4->;^/I/- h ^&^fi6Tt)<tl^o 

[ 0 0 0 6 ] ^fc. ti^=¥>mitm'^i^tvr\^. itu 

$>^. 20 

[ 0 0 0 7 ] CO i^r^^:^y'^>m^mm^<nm'r^ 

ten, ^^tt^t::±l2^;^;5^^>^^^^?¥'r^3fcJi^4^<^5^ 

mm. r^/m. 9>n^n. ^mm. mm. ^m. ^ 
[ 0 0 0 8 ] z,n^f^^(Do^. ti^^>m\tm'^^\-^ 

[ 0 0 0 9 ] Vtzf)^-^X. :$:^HJtC*3l>TM3acoe6^ t 30 

[0 0 10] 't<Dm<Dm. r ^ / mu^^z-Di^^T^—^ 
^mm(Dmmmtf^^f^^<Dm^\z^fo . ^±iy^^>m 
<D^mi'^m^-\'^iz^m^i±^±x'h^^^'r^ zi^^^m 

[0011] m^(D^.ti'7-^>m(Dmi^-:^mtvx\t. 

[0012] fztpi^i. ^ffl {^.mm^mB ^13^ 

a 7ts }li:.x ti y jL-f y^^.^V. g^^x^;L/fCci; 0 tti 

[0013] ^rz^'j>w- 1-44 234 -^{cti. mm(D 
tcct *9 -iimfim.itm^-x,mm\zm:m'^mt:t^m-^n 

[0014} ^r:z'mmm 64-9922 -^tcti. ^'Jium 

111 -r ^ c r ^ ^ najii: ^ nx e , 
[0 0 1 T) ] cnG<?)-;jfiT'ti, M.i^;^^^-tco^*hiia:ii^5(i 50 
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^ i6 (C ^jg b ^4 aiT^^f^^^ T ^ ^ # ^ n ^ o 

[00 16] ^tc. tiyjL^ >^m<rci5b\zmmmmm 
mmx$>^^ nu7t^}\^/:.^mm'r^r^isb\z. ^^pua^ 

[00 17] ^^tC, !t^^¥3-14572-^tCtl. ^ 

[0 0 18] :i<Dyjmx^t. tfr^ym-^^^^iutm 
^^^m^n^iz^ts^t^iz. mmf^izKjit^m^mt^^ 

[0 0 19] ^.m^uyf^^ihvxn 
rc^x.^x^mm^L. ^ u-^ hti y A\z^mmt:^m 
z.<D^mM\z^ti'7-^>m^mRm^z^m^'^. m 
Ti^i^mmmmiz^ o^ti^^>m^mm^wr^ c cttc 
^'DXMmm<D^tiy'^>m^mm'r^^a-^ htt^A 
mm^mmm^m^Lrz (4^ ^¥2-311474 

[ 0 0 2 0 ] c(D:bm\z^n^:^. mmm^^mvr^^ u 

o^mm^9u\z]^.^L. a-^ hti^ A^zmmLfzf^^ 

$>^i>\t:inib<Dj^'^!^f)^ibf<^^m 1 O'-e 5vo 1 % 
yi^mmiz^o^^m-r^^i^x. E^f^^x$>^mtiv^^ 

[ 0 0 2 1 ] (hO^tt, ^m^m^o^^-^tty jL-i > 

m'^<Dmmx\tmmr<;-^^f}^. mm\mwi.^z^^mm 
^±^M\zM-r^mm^zmt^mBf)^$>y). ^^nf<i.^ 
(Dmm^z^r>x{t^ti^^>mmm\z^rz'::^x. mtty 

[0022] tiyjL-(>\t. ^.commizh^^f)^. 

2 - 5 w t %igj^^^$n, ^.m^U7i<iU^xmih 
-t ^ ^^.mihmx^-^mm^mwx 4 1 o^M t%mm^ 

[ 0 0 2 3 ] c(Dmmmm^m^^x^.t}y^^>m^m^7^ 
-t^^. tiy JL-^ >^m^Lf^nti{i. $e)tcio-2 
5 w t %m^tu^o 

[ 0 0 2 4 ] tiy JL^ >f)H'f-^L<Ul^t^n^i^]l^. 

L fc^. ti ^ ^ > mm-t ^ c t ^ /v^)^^ . -^^mm 
h \t. ±.u^mw- 2 - 3 1 1 4 7 4 ^xm^\^rz^^m(D 

[ 0 0 2 5 ] C C0^r't(7:)j?^i^. ^ D D 7j^;UA/^i'^ini/^ 



( 

5 

[ 0 0 2 6 } b7)^L, ;^:7x-r >^^^-r^tctt, mm 

[ 0 0 2 8 } CO;^cJ6. ^ -TCI^^^^ ^ Mi^^iS * (D:^ 
1/ ; u :^ 7^ 4^ > ^ < b m ^ 4^ ^ ^ -r ^ :^ & ^ ^ f t b 

m^m%Vr:L (4#^¥4-l 82479-^) , 
[ 0 0 2 9 } r o:^^t::i:ntf. tit^\t. mV}\z^u 

[ 0 0 3 0 ] zcD^^u^ u-^ v'ifm:sim^mm.^^:L 

M ± (D ^ 7t r^l 1^ T a5 ^ o 
[ 0 0 3 1 } 

m^i)^kjt^^XU-^t\t:L^(DX^y) . ^^IM^<i:UT^ 
[ 0 0 3 2 ] 

[^Mri^^¥r;^^-r ^/z66co^P^] '^u^'ib'^^myi,. 
ifsmj •^'3£efE r^^ L ± -r , ^ O^;^ ^ >^ 

r??i^k5*^ ^ rjt^r^-r ^ t u v-jjm^M.^^^ tz Lx^ftnurz 

[0 0 3 3 ] -tUio-^. m~'(D%mit. Ou-^V-h'yh. 
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\z^w,~t^%f^m.mm^m^'t^LhL-h\z. mmmwk'^ 

m\^'^^^t.U<-^\z^^^u'^Vti^ l^^^^T^ z. t. 

\zm^vrzt><Dx. ^m:^^^7i^m^f^^^mm'r^z.t. 
\z^Ki^mmm^m^mmi:f^t. fjim-^^mmm^ 
^mLfz^o-^ hti y A^z^m^mmm^f^A-r^ z. t 

\z^K). :i<D^ a-^ ht) y A^z^tiy'^ym^'^^mm 
10 ti'^A^zm^Lfz^^^. x37y-;i/t>b 

;^ci:^50-'100vol % if^mW^^mmWi ^ LT^tbt- 

[ 0 0 3 4] ±f2T$t#X^tC*5.l^T, ^>U< ii-hti^^ 

[ 0 0 3 5 ] ±fSy>»UM©^^JH. cn<& t::^;U7}^ U V 

[ 0 0 3 6 ] XtB?^aiX^{c43tt^, XtH^:? h:^ ^ 
20 A;?5^'5>CD[ElJiX?i^ff^O@f^^SS(^8 0wt%i^±c^^:;^ 

[ 0 0 3 7 ] ±f3?gfflX^tci5tt^, XeH^n-TK:^^ 

h.ti^^(j:im^m.^<D^wifm.m<D 9 o w t xok^cD^ti 
'r^ym'^n^ z. t.f}^x^ 

[ 0 0 3 8 ] ±B^m^j:m<D7f^mi^mi¥\z^K) . tjyx. 
^'r^z:t/)^x^^. 

[ 0 0 3 9 ] ±$^^mthm(DM.^mu. z.n^^.mthm 
1 5 B r i X %\zmwLx±t^mmm^(D^m\t 

30 0. t.'T^Ctfj^X^^o 

[ 0 0 4 0 ] ±a3^^x^co±tS7Kti, z.n^±mmm 
mtcD^mit 2-^6 t'r^ctf}^x^^. 
[ 0 0 4 1 ] ±ndmmm^t. zn^±B^mmm^<D^m 

jt2-6^-r^ei tf)^X^^o 
[ 0 0 4 2 ] ±fB®:^^Jt bTilS7K14t:-;U7}^'J v-^ 

i^ffl ±n^^.mthm(D^^m^ 1 5 b r i ^%mwx 
±$^mmm^<D^m^i ^v. ±B^mmm ^commit 4 

(DTi^^m^^Xik^L. XBB^lf^Jtco^fltt 3 CO 5 5 V 

o \ /-}i7\^mmiz^ommmwt^z^-/)^xt 

40-^0 

[ 0 0 4 3 ] Azm^ti'j-^ym^t. (-) xt:;^^^^ 

>. (-) X hf p^f □:^^^>. (-) xe:^^^>;^L^ 
-h. (-) X tf h . ( + ) ttf-^ 

>, ( + ) ;yi:]y?7"+>, *5ctt>' ( + ) iJati'r^yii 
U— \-X^^ ^ C tyj^X^ 
[004 4] -O^^Z. m~(D^m\t. fiy >:^^U 

rp't^z.t\zm^Lrzh(Dx. ^.mf)^^7^m'^i^'^^^ 
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[ 0 0 4 5 ] _hfS^fi3c®^^Jti, cn^x^i/> • >^t' 

[ 0 0 4 6 ] ±muyi^<Dummm\'i^. cn^eo-oo 
[ 0 0 4 7 ] ±f2^^y-;u, L< tiT-fe 

[ 0 0 4 8 ] J[^T, 2^3^BJtco(.iXJ; 0^^^&^^ci^^eJ■r 
5 0 - 1 0 0 %C07K?g?^(C J: 0]^^liiir Lfi6. ©iK-rs^ 

[ 0 0 4 9 ] miiz. m-cD^BM^z^^^ij y^^>m(D 
mm:^m(Dr.m^m^m^z^'r. 

[ 0 0 5 0 ] U:^o±t^(DE^<D^t^y^^>m\t. ^Wfi 

(-) x\dfj^^>. (-) xtr;f^n:^7^4^>, (-) 
xe;^7"^>://l/- h^cfct/ (-) X t:;^/D:^7"4^>:^ 
U- h cD/g^#;T^^;0^\ ccDtefct^SfiJc^^cD ( + ) :^ 
7"+>, ( + ) iSutiy^^>:^^r/ ( + ) :^d;^5"=^^> 

[ 0 0 5 1 ] JiHBPS^^J t LT(^. y;,U'^iiifK^^JT^ 

[ 0 0 5 2 ] ^i^m^zmm-r^. ^^mcommx^ 

m^m i^rrj 5 - i s ^>rnTiiiiai-r ^ :i <h o , tK/^i* 
[0 0 5 3 ] z<D^imii!,i^i±. ctl^>i^^miz^^^cxm^^^^ 
[ 0 0 5 4] ■>f^mi\\m^mm-r^m^iz{t. ^ti^^> 

mtiJ y x.'i > tcrj}^i.^.izJ:^fX.m<^(D±fi/^ 'J - A 
y 'V > ) ^ tfll A ^ Ac i6 . mL-k\ 5 13 r i x % IfJi? ^ T CO 
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[ 0 0 5 5 ] 'ttX.f)%^%m\zm\i^^t\^'^^^WL<D^m: 
^<i:LTt±. |:92-'l 5Br i 

[ 0 0 5 6 ] u^. '^^WxWLo^'^mwL^m.mx^xn^n 
WL^m^^x^^\^^. 

[ 0 0 5 7 ] ^tfitbJ^<^?^^7>^l^l^<t:, OS0^;^^4^ 
;^ ^ < /cC ^ o 

[ 0 0 5 8] mmm^'^'\=xf^t^^^mm,<r){^\^^-^m 

[ 0 0 5 9 ] \^t:Lif^':>X. ^ Ift ai ?^ (?D 20 c?) ^ O w ^ 

[ 0 0 6 0 ] C -5 Lfc^JSaif^t*. ©^^J<£:3teJ^Ufc^ 
20 □ V h :^ ^ Ate Cn^£:3i^^-r -60 

[ 0 0 6 1 ] ^ h:^ ^A^^^Jt LTtS, ^TKIlh' 

[ 0 0 6 2 ] Acii^t^, h 3/^ — ;UHW 4 0 E C (^V 
— ]^)-^Asahipak GS-520 (BS^atlX 

[ 0 0 6 3 ] X^l/> • V t^x;U^>if 

fd:^ ^ r ^ U >il^^xX5";U<£^^<h'r^®lr^JT(l. m 

[ 0 0 6 4 ] ^Ac. y'^y.h ^ ymmi^^mi^tir^^ 
'7-=¥>mitm^^^^^m'r^ct{tx^^^^. ziti^ 

<D^mM\t. Ac<hX.t^ S e p h a d e X LH-2 0 
{y T )]^^ i^TM) ^ (D ^ o \zn'^^^ ^ ^^r^ii> iz :fi 

it:^^ ^ c ^ u ^ <Dr^mi)^^m ^ n ^ . 

40 [ 0 0 6 5 ] ^ a-^ h tl A^<D^mii^m(D^^m\t. 

^ c ^mmx^.mH^m ^ A L X ti ^ > mf)^ 
j^M-r^^xo^m^mi^Lx^^ . c<Dm\^m^mmt 

[ 0 0 6 6 ] ^^m(^ik^iz^\^^LXit. r:>^(07Kiz^ 

^m:^i:mm^z:h^i-^^itir'^>m(Dmm^M(D^=f<D^ 
mm.^.^x(D^^imo:> 2 0 9 ^ %izn^^ 

[ 0 0 6 7 ] f<ir^-ffi/;< 2 0 % J: 0 /J^^ tmrnm^fz 0 

50 w^^k'pmmm)^u^<r)mWL^^n'\z^^y^f)'^. i 5%^/?^ 
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[ 0 0 6 8 ] ^ ih^zmmA^m^x. ^mihm^n^r 
cn^^mmmmmi 5B r i x%{zmwi'X^^ 

fzLfz. 10 

[ 0 0 7 0 ] :io vfc^mihmcD^^m^. mitc^mm 

5 0-3 6 Omg©f^53^/^m I - Re s i nT^^C<h 
[ 0 0 7 1 ] ^mmt^<Dm.mmf)^S 6 Omg®J^5^/m 

[ 0 0 7 2 ] ^Jfim?^<0^?^l:75^5 Omg@?^5^/m 1 
-Res inJcO/h^l'^t. ^tf >mi:tl y > 

[ 0 0 7 3 ] c:oj:^fcuT. tf ^ A\z^mmm^mc 

[ 0 0 7 4 ] S^c. y j:.^ >:h<kZStty=-^>mitm'^ 

m\t. ^(D-^mf)^^mm\zm<mm'r^t. m^Mf)^^ 30 

[ 0 0 7 5 ] E^f^^o)mtfy'^>m\t. ±mvr:i^^ 
mt^^m^y.TX'^n^tmm-tt'r^mm^z^mLm^'f^. 

[ 0 0 7 6 ] n^^m(D^i^ii^m(Dmm^^^T Lf^mj^. 
X. ^ a-^A-ti ^ A\^(Dmmm\z\t^.tiy'^>mr^^n 

mmmmi^o:>^m^z^m^f)mmr^. 

[ 0 0 7 7 ] r:>€izA<.^m^^X ^ n-^ htf A^m^^-t 

com^mi'^^z^fo ^ ^mihmfiX(DmTm{z^m 
m^mizn^Lxi^^m • r ^ ymu^(D^^^mi±<D^ 40 

[ 0 0 7 8] ^Ac. mmmizm<^mi.xi^^ti y 
li\ f ^ . 

[ 0 0 7 9 ] C(D (Di9cf^\zm\^^^7i^<Dm{t. '&/^Sc®: 

[ 0 0 8 0] ^mitfj^ 2 -Mmxit.. fiy ji^ yioXUti 
cA^jch. -^^.i3y-^>m(D~nmm\z^^^-^fit}j-^>m 50 
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[ 0 0 8 1 ] TK^ffi V^fcCO^^X^tC^Dl^T^;^^^ 

gi^tf^ mm:Lm) \z:id\^^x^<D^m^\mu-r^z.iii)^ 
[ 0 0 8 2] T?'j::b-^, ijy u\zmmnm'r^mtiy^^ 

6;^ci:^50~100vol %7K^^^^^gi^<h bTffll^ 

[ 0 0 8 3 ] m.m-^^m.i^^mmt.i.xxt,. ^^^m^n^ 

[0084] m^^^ti^b 0 w o \ XysTX^^ t.^t} 

'T^>m<^mVi\mm,tim<t^^ht.^\z. ^tiy^^>m 
(D\B\t^mf}^i&T't^f<^^<Drz^{z^^i. <r^\^^. 
[ 0 0 8 5 ] c<Da^<Dmmi:m^zm\^^^mmm(Dm 

[ 0 0 8 6 ] ^mit^^2 mmx\t. ^t)y^^>m(Dmi^ 

[ 0 0 8 7 ] z.tiibmm\z^r)^mm(Dmi^i)^^i:^r) . 
mtf'7-^>m^t^B^z^mMf}^^m.mi.. ^a-^h±f^ 

[ 0 0 8 8 ] mmmmh vx\t. 6 0 v o 1 %^mx$> 

[ 0 0 8 9 ] i.rcf)^':>x. mmi^m(Dmi^\t. mmmm 
_b c^) ^ij PM ^ # It L 3^51: c n ^ ^-rn tfcj; t.^ o 
[ 0 0 9 0 ] mmmf)mmmmm{zMi.xmm^ 

[ 0 0 9 1 ] mmiiZ. TK^^^^fTiK ^a-^htiy/^^z 

[ 0 0 9 2 ] z.(D^^ {zi.xiBii^i^rcL^tf^^ymi^. 

xm^oifT^ ctf)^x^^. 
[ 0 0 9 3 ] 'D€\zm:iz(D^m^mm't ccD^m 

L-f)^^(D'^iZ 6 0-9 SX:(DU7f^Xtl y x.'i >^^f^^ 

L, ^ 0-7 hti^i,{zm'^i^rcf^^^>^i^ y-ji'^ 

fj^h/j.^^ ^ 0 ^ oovo \ XTi^mii^^zjiomih-t^ 
^y{z Lfc^. ii =^ > m(D n^^ys t-t ^ . 

[ 0 0 9 4 ] m2iz. m:=i<D^mi<zx^^.ti 7-=^ >wi(D 
mmysm(Dr.m^mn^'){z^.-ro 

[ 0 0 9 5 ] ?f^m Mi m^c/ hi) u\zmmiyr:L<D 
t*, U-M\z^y^fk^i^(Dm\z^-f -^^z^'<:>f}trt*^rro c t 
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[ 0 0 9 6 ] C(0m^m(D^7i^(DU^^^ 6 OV^^T-C^) 
[ 0 0 9 7 ] ^ UT h:^ ^ Atc^i^$nfc^^®:^^Jtc 

[ 0 0 9 8 ] cn^(D^m^^t. mmm^z^^t/v^^m lo 
ti ^ i.\^<D^m{zf^^Lr^^m^\t7i^^z^owi.m'rz. 

[ 0 0 9 9 ] tiyjL-f>\t. ^m^<D^x^mmm\zM 
m^^f)^. uyK^zj;iomihm^^$>^f^:it:^^x^. 

[0 10 0] ^tfy'^ym^t. mmm^zMt^^ 

[0101] 

ii^m) ^^m^z^^^.tiy^^>m(Dmi^:^m^z:m^x 

xMmm<D^^ti5'^>m^^mizm7n'^mx^^. 
[0102] z(Dtfyx.^>^>^ntiy^^>mitm'^!^ 

W(in)=Ct (in)+Co( 

mii^j:^^(D\B\mm^<Dmm^mm : (ou t) 

W(out)=Ct (out)+C 
out) 

[0 106] ^ a-r htf^ A^mmi^^z^omtcmihm 

77t-Ct (in)/'(nt*Ct 
Cf(in)+7?i-Ci (in))x 
C t (out) yw (out) XI 
[0 1 0 7] -^tl >mii<kZJ^tt y nL-r >{Z'^l^X 40 
ti. ^mmi^^ a-^ h y ^ - (UT THPLCj L 

[0108] U /t o T . tlT-^> ^ ^ ® ^ (I ct o T 

z t.i}^x€ 

[0 1 0 9] --JJ . i) 7- ^ >m\tll'^^'^^m^\z':>\^^ 

- ^p- -)} ^ ^ o 

[0 1 10] ')i:^\z-A^%m'^i m^cDmmmm^zii 50 
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[0103] 

immm] 'D€\z-^mn<Dmmm^m.m'^^. rztci.. 

[0104] ^ htt A^mmi^izioi^^x . (1) 

(2) mihxmxm^n^\B\i^t^^<D^^^&. o) 
^n^<D^^^mit. tj:^z^\z (4) ^tt&m?^4o<tcKiHi 
iamo)mm^m^i.xmrcmm^mm. ^^^(d^^\z 

[0105] (1 ) ^mmm^(D^^^m 

C t (in) : ti^^ > 

Co (in) : ti^^ymitm^i^ 

Cf (in) : tjy x.'i > 
C i (in) : 

(2) ^mxaoiPiiix?^4^o^^^ffi 

C t (out) : ^tl'r^ >m 

Co (out) : tty^^ymitm-^!^ 

C f (out) : ±)y > 
C i (out) : ^m<^ 

(3) ^fi^5^att;= (^aixigoiHiiK^ft^<75^fi£5^a) 

7)t:Ct (out)/^Ct (in) 

7)o:Co (out) /Co (in) 

7j f : C f (out) yc f (in) 

7?i:Ci (out)/Ci 

(4) ^.t^ti^m^(Dmm^m 

in) +Cf (in) + Ci 



(in) 
Ift : W (in) 
(in) 



o (out) +Cf (out) +Ci ( 

(in) + r)o*Co (in) + 7?f- 

10 0 ... (3)^ 

0 0 ... ®^ 

l^T, ^m^0:>f^^^i^\Z-O\.^X\t^(Di^^f^^ LLX 

^^zm^r ^ y m^m^L . '^^^(D^mm{zx^f^^(D 
mmLx\^^rziz]^^'tx^^. 

[0111] ^rz^mmmm(D^M.f)^ ^ ti ^ ^ >mitM 

ti}^^. f^T'^ymitm.'^mtL^^i^^w^^-'^^i.xm. 
mm^u^z^^n^'pm<D^-^^L ltux 0 mo ti^Ac, 
[0 112] L/j^L. t(D\^(Dmn^z:H\^^xmm'jy^\t. 

H P L C^^^rrtc J: 0 . ^u-r hii ^ A tc J; T t^f 
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[0 1 13] {.rcfi^-D-z. mm^i^Tx^nm^^z^tfy' 

tc^ n-T ^ A^gi^tc*5tt^:^^4^>i£{t:fi^ti*5 

[0114] ^DVh:^^A53^git343l^T5*$ 

h{z^'Dx^m^(Df5^^mit= mii^j:m<D\Bii\5Lm^cD 

f^^m) / ^-^md^WL^ay^^m) 7? i : (C i (ou 
t)/Ci (in));:?^7)i=0 t /j: ^ i ^ Mft ^i]^ 

[0 1 15] Ei4(i. —mt.\^x. x^i/>->?h^-;u 
^>-if >^£:^^<i:-r^®lr^J-tr/\° t'-XS P 8 5 0 (H 

[0 116] ^;^c;^5^4^>^<l:m^4^fl, ^^i^^-b:^^* 

mA\^f:Lmf:LUwv\.c9t^^^\z^y) ^^^w^mz9t 
[01 17] —mt Lx. HP I. c^m^i^^m s (Dm 

Tjt-Ct (in)/(7?t- 
f ( i n ) ) X 1 0 0 
[0 12 2] Z<Dt^. mrI2®^*3ci:tXC5)^co^/^^;A 
-^'-tiC o (in) I^A^^^^mMfc (in^^M-r^ 

M ^ ntj tS 0 ^ t c f ^ A b T ^ I* m ?S 4^ CO 5*5 4^ C7> fiJc 53- ffl C 

i (in) ^^ib^ c Lyj^-pjmtr^-Drz. 

[0 12 3] Lfzyj^^x. u±m^rzj^ o u^nnx . ^ 

ml^^m^l^^ c^L< mM-t^ii t/)^x^ i <dh 

P L C ^i^T XW^m L fz'r - ^ ^ m ^^X <B^iZ ^ O^t} 
[0 1 2 4] -A-^j'^m-^- ^{t. CO ^ D -7 H :^ ^ A ^ 
(t^flJH¥2-3l 1 3 9 0 if ) $ tctiTK^tCci:^ 

ij y x.'i >'7ym-jjm - i i 3 i e 1 ^^) ^m. 

i^^fzLfz. 

[0 i 2 5] iO^^^tt. fle^-(ZOl^Tti t'-;U;J^ U ^- 
^ /:> T ^ (Jii i^:r ;^ci: ci: ^ J IH ^ T Ii: m m (C 7^ ^ > ^ 
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[0 118] :*:^B^^^ti-r-etc, ©^X^tZiStt-S^ 
i^^tcfi, m6iz7R'r<^v\zmtiy^^>mtttyjL-(> 

10 -t C t^M.^-^fzVfzCDX^^. 

[0 119] ^rz. m\z\t7R^t^\^^f)mmmmmi^<D 

[0120] Uid. z.<Df^j^x\t. ^mMco/\ > K ij > 

f)^^mm^^z<^^ ^tixi^^^ ^mxf^tifzx'^xy > ' -J 

^mm^^'b\zm^^xm\'^^n':>fz<Dx\^^^i}'^. ^tf 

r^i\:^mmf)^m-^rz\^^mvxiiD . mmk:^\s\mu^ 
DT h A^m^^^^'t^h(D^nm'r^izm-:> 

fz. 

[0121] \;X±(Dft^^f)^£b. 

V 1=0. 43^0; 

7? o = 7? t 

^^>m(Dmm^m:'rmn^(2>^\±::tl^<s>^^zm^m^ 
^ :i^-/}^x^^. 

(Ct (in)+Co(in))+7?f-C 

. . . 

^mm-t^ z Ly^^'^mx^^z.t^R.i^^rzLfz. 
[0 12 6] L^^i^r^-/)^^ . n^tifzm^'T-'^ "tm^ 
f^^tc, }zzz)u^.\) '^-^mi^t't^mmm'&m^-^x 

® ^ <h CO ^ i^j ^ -r I ^ -5 ^ A H T (5) ^ ^ ffi V ^ T 

[0 12 7] m^tirzm^^o:)9J)mnmum^z 

{C':::)i.^Tt>®^— ?^m4#i4^5i^tcm^-r-c< , [gi 5 co 
lEl^2cOHPLC^N^T'C:^^^>mtm^i^^^d6T 
M'l All ^ fT Ac c 
[0 1 2 8] ^(Dlf^-^. m< d tt::^';^? >^i: 

[0129] ^(D-m^mr iZTnr. m? ^ti^mmiz\i 

- 'J -7- i < (cSiiiTKii t::i;p^ u -y' - ^ /.g: i ^ 

50 rK:Ji^ H W 4 0 E C ^ ^ D V h 5^ A ^ct^i L . ^Ji? ftll M:'. 
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[0 130] m^vr^^oiz. ^ ^ ymitm-B^^t^ 
w.ti7-^>m<^fo 9cJ,zmm'r^z. t.f)mm^nrzo 

[0131] ^^\z^^-<rz^v^z. :hy'^>mi\:m^!^ 

(D'r^xizt:)rc^mmum<DA^\tmmT^^rzid^m 

(^ma!im^(D^^^m) no: (Co-(out)/'C 
o ( i n) ) <&^46^ d <t pJt^T^^o 
[0 13 2] U^cTl^^oT, V o^wimO^^zRA-t^Z. 

[ 0 1 3 3 I ^m^4 - 1 1 3 1 6 1 ^^c^5^j- 

^fT-:?rco z.n<b^mmmhh%{z. fi^m^&.T\z^ 

[0134] ^T\zm^ ^bmmm i . 2 , 3 , 4 . tt^ 
mi. 2 1 ti^-o^pjtcMji&b, mmm 
5 :h<kifit^m 3 \tm=-<D^m\zMit^'r 

[0135] mmm 1 ] ^^ftm^i^^i, 1 k g 

9 5t:coia7K 1 5 K 1 0 ^PBlfl&aib;^cO-^. ^m. 
[0136] ^mmt LT^TKtit: ->iU7}t U 

ch-r^ mp^c^ h 3 /^-;uHw 4 0 (^y-. ^^i) ^1 

2Br ix%^3U*yh;L'. TK^SU^yhJP. ^cttX7 

0vot%x:$^y-;i/^K^fi^^2. su^^/h^i^. 

[0 13 7] CO^^, y -jUmilKfi^^^JEi^i^, 

?^^^^bTS?T?*i)^ 1 4 3 g ^tffco 

[0 13 8] 53^^(7)^1^. g&^O)^:^ v"^>ii(7)i^^ti 
7 2wt%, tf y yy)"^ 0 . 9wt%'r\ :^ 

[H )R ^ H 9 5 % T ^ o o 
[01 39] CZ-V. >^tty^^>m:hXlf^tf 7 x-r ><D 

sti. mmmi^^ a-r h y ^ — (hplo 
x^mLx cti^wtt^cfz. 

[0 140] llSfC, HPLCC7)/7D-Thy^A^^ 
To m9 (DmmS iZ. H P L C^f^^^^To 
[0 1 4 ] ] /ct4o. |nlJ|X^5ti, [gf^^>5k(C^mn^^y3 

-r ^ > m 0:) m ^mmihm^z'^ ^n^^^tj >wi(Dmx' 

^HLX zn^W t.i\ U fz o 
[0 14 2] uHWdOxK.i^^yj^izLfzyj'^'oX^'brztbTm^r 

7 . 6 w t % . 5 ^ :v X < > ^5 J: ^' ^ ^ > 
ftm^t^^wt^rH^y (ji/j^-^-n-rn 1 . 2 w i 1 . 1 
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w t %mmx^^rzhm^^n^. ^tz. ^m^-^t)^ 
^m^Ltzm^amm^ti 0 5 Brnm^mm^n^o 

[0 14 3] immm2-\ ^mthm<Dmmm:i^<kzsmm 
mi-i. mmm 1 t\^cx^^. 

[0 144] ^ u-^ htf ^ A\z. ^mmm8 B r l x % 

^ 3 'J h)l. tK^ S y h i5<:fctX50vol%^ 

[0145] Z<D^M. mj^m^ 9 7 g ^ttfco ^t)^ 
4^ >^COi^Sti 7 3 w t % , t}yji-r>0, 2wt% 

10 -e. fMo\ttf ^^>mitM^!^x$>^rz. ^:^'T-^>m 

[0 14 6] ntlt^0^^^t}^\zLrzf)^':>X$>^rztt>xm^ 
99. 5wt%m^. ^ ibitZtl y jL-r >:f6^ZStl'r^> 

mitM'&^cD'^mm^^tti'eti 0. 3wt%*5ct:o:o. 

t %mmx^'Drz^m^^n^o ^tz. ^m^-^ 
75^^m^L.fcM«°«ma(t 7 1 g^^t^^^n^o 
[0147] [i:t:^0ij 1 ] ^m^m<omm:m^^n^m 

^JH. ^M^J 1 <*:I^D*r^^„ 
20 [0 148] ®«F^JtUT. u> • >^H:^;u^>-tf 
>^®f^<h-r-5rtTSSc^^^:t ^-r hthiSS - 8 7 6 

m?i^8Brix%^3U'yh;P, 10vol%>^5'/ — 
;i/^^^^^2U^;/hJU. 4DJ:tX50vol%;<^y-;U 

[0149] ^W^mM 9 4 g ^ttfco 

^ >^COi(iffi^ti 6 3 w t % , :^ :7 x< > 1 3 w t 

coiHlilx^t^, 9 5%-e^o;to 

30 [0150] :^^m^n^. -^Ut)-^. 10vol%p^^ 

y -)V7^mm2 ^) V h )vx\^. ^mmfj^^tfy HL-r >^ 
^m^it^iz\t~t^tj,mx{tui^tnm^n^o ccDtz 

[0151] [^%m 1 ] ^.mihm<Dmm^^^^^ mmm 
[0 152] mmm^L'X. y^T^'J ;i/^x7.^;u^ 

<i:i^i:TemPS(75^fiJcfS«^J. H^{b^ (^) iSHPl 
MG (i^l^) ^i'J'yh;u, ^ D V S:^ ^ Atc^i^b. 

40 cnH^?lflttJ?^8 B r i 3 'J *y h;U, 10 vol 

% ^ ^ y - 6 0 y h }U. i5j;O^50vol% 

[0153] ccomm. mw^m^9 s Q ^'^%rz. -mtij- 

^>W\(Dm^\^7 Iv^ i%. t}yx,^>l. 3wt% 

X. 9!^out!^^>mitm^^tm^$nrz. ■mttT-^ 

[0154] ^/c, mm^ A ^ / -)\^izmxxr -t h > 
t.Lx hmm(DMimyj<r4^tirzy}^. m^i'ummu:^ 9 / 
- jUct 0 5 % cn^r^'iM-r ^ c ct/j^'r-^ Ac. 

50 [0 1 5 5] ^ Acijii^'^^PJ^ . HP 1 MG SZWt^ 
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XJt^^J(D5^zL:t ^-r h S - 8 7 6 (i^^) <h L T ^> 1^ 
[0156] :^^m^i^. -rUt:>'^. I 0 V o \ % 

[ 0 1 5 7 } rcf£u, ]t^m^it-<x. 3 mm<D l O v 
[0 158] z<D^'o\z. ^TK^^Tt^ 'J t:zi;i/r;m-;i/ 

[0 15 9] tty^^ymitm^^f^it. :^%m(Dm.mx^ 

-r -5. ® ^ ^ ;^ 7" 4^ > ^ i -- CO ^ ^ ^ -r CO T , 
[0 16 0] coct^fc. li7M±4^ut':r;ur;u=i-ji/ 

[0161] f)^< l.X%ti^idy^^>m^(Dtty Ji^ > 

-^mmitiw t %^mx^o . iin^^^LT'cCVi^^co 

0 , 0 1-0. 1 f§ <i: H ^ /Jn ^ »T ^ o o 
[0162] X5^"l/> • >?t*-ju^>-tf >^^^y ^7 U 

c t.-f)^x^^ c t^mtm^nrzi)^. ^tki^t}^ u f - ;ur 

^x\tti y jL-i >(DW^^f)mmx^'Drco 

[0163] [mmm3'\m^i- 4Kg^80t:£Oia 
tk 2 1 K g T 1 5 5^^fil±s :in^^m:h^i^m^L^^m 
Lx. T-mmm^^m^m. Rommmvx i 5 b r i 
X xcD^^mihmz . 2 y h)i^mrz. 

[0164] h 3 yN°-;UHW 4 0 E c (mm) ^ I ^) y 
\- )i^':fc.mLrz^ a-7 ti ^ A^z. C co^lf 2 U h 

[0 1 6 5] m'i^^Z, 60vo 1 %(DJii^y—)U7\<.mW 

4 u -y hji^mxv. \£\mi^^mrz. 
[0 1 6 6} ^rc. mp[<Dmmii^m. 7Kii9t^m^^<^n 

- ( H P L C) ct 19 5^- tfr L 7t o 
[0 1 6 7] ft?iiillr^{4^^DVh^^^^-co5>t^T^f4^^ 

\- ^ ^ y ^ —0) a-^ \- ^ ^ Ls^^n^nm 1 

1 . |gl 1 2 ct a' 1 3 (C 7T^ -r o 

[0 1 6 8] ts^iz. niin(D^t^H]mm:^jiZJ^:L^y-)i^ 
^ m w lui 'iJi moyizrDi^x , mmu- ^ a h ^ y ^ - 

o:> 'i\L III rr (z cJ; ^) i^Jc ^> in ^ rJl'l yl' L Ac » 
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[0 16 9] m%^<^'^\'^i)^\z\^fzi)'^'Dxm^\^fzm^. 

(-) xtf:^T-4^>. (-) :sL\i^utiv-^> . (-) 
X t::^7"^>:^ I/- (-) :^\ii^ufi^^>iiv- 

vti^^xDm^^^mt.9 A , 2%. tiv'^>mm\t.<^ 

7 . 3 w t XX^-dTz. 

[0 170] ^tz. tiy >:^^rsti^^>mi\:m.'^ 
^<D^mm\^tn^n2 , o^t%i^^zSQ. 7wt% 
xhr>rz. 

[0 17 1] H P L Cia'l^J^^;^^^^^LfcM(am»Ji 
10 5 8.8 gTfe^y^o 

[oi72]/cCi5/x^y - )vi^mm^ m.m^(o-'mz 
-D^^xmm^^m^vtz^^^. m^^^mmm-x ^ 2 

[0 17 3] ^COiafl^^v^-^^ffll^THiIIH®^-ej^46 

2. 2 w t %T^ofco 
[ 0 1 7 4] MR°pmatia'l^;^fetcJ: 0 5. 2%^t^K^ 

Wi'^^mfi^^x^ri^i)^. t(Dmmm^^(D ( + ) 

( + ) :^P:^7^4^>*3<i;0; ( + ) :^d;^7^4^>:^ 

20 [0175] C^SS0*j 4 ] 2 . 2Kg^80t:oia 

3 5 KgT 1 5 5^Jti&mU. :l^^^i§^5^t/i^^tl^5^^1i 
UT, KOmmmi^X 1 2 B r i 

X %CD^J6ai?i^4 . 4 U ^y h;U€:#fco 
[0176] AsahipakGS-520 (^11) ^ 
1 'J -y hJl^^J^Ufc^ P V h:^^A(C. CCD^ft&f±1^4 
^} y V )V^m.X\^tz. 'D€\Z. tK 3 U -y h;UT^#U 

[oi77]^?^tc. 7 0 Y o \ %(Dx.^ J —}i^y^mm 

3 U ^y h;i/^^iAb. [pJiRfS^ttAco 

30 [0178] mmm 3 <hPiii(i LTjj^3^o^jfim?i^43<i: 

Lfcj^^. (-) xtr;^5"^^>, (-) xtr:^n:^^=^ 
>, (-) X tf:^7^4^>:^W- (-) xh::^D:^7" 
4^>:^l/- h:^7"4^>co^lHliK^ti9 0 . 5%. t)^^ 
>^^tl9 6. 4wt%'e^o;^co 

[0 179] ^Ac. tiy y^^xxstij'^ymitm'b 
^(D^mm\-t^n'en2 . 7 w t %43ctr/ i . 2wt% 

[0180] H p L c m'^^^^^ii^^mwvrzm:^umm\^ 

40 gO.OgT^-r^/t. 

[0 18 1] 7^j:*5. X ^ y -;^7K^?^lHliRIii^tD-gl5tc 

4 g r ^ o Ac, 

[0 18 2] COISJ^^T^"^ ^fflt.^TmJfB®5^T5f<66 
;^c;^7^^>it^;i£ti8 7. 8wt%T'feo7^Co 

[0 18 3] [lt^{^J2] yt y /7 <J ;utg?xX7";U^[05: 
^-;5fijHPlMG (Hl^ fbfijc^y) I ^) y h Ji^^^mLfz^ 
o-r h:hy l.iZ, 3 t|r^+$tC U T Ac ftti fU 2 

U -y h ;U^fjiX LAco O^'tC, tK 1 . 7 0 y h )l X r/ci^^ 
50 UAc, 
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[0184] ^?^tC. 6 Q V o \ %<DX.^ / -;U7K^f^ 

[0185] mmm 3 tmii^\zi.xmm<D^mihm^<k 

Lfzfi^^ (-) xe:^T^4^>. (-) X tf :^d:^-7^4^ 
>, (-) X tr;^^4^>:^U- (-) xt::^D:^^ 
^^>:^U- h;^^^>C7)i^lHliK^t^ 8 1 . 2%. 

[0186] mtz. tiy x,-( >:}d^z^tfr-^>mi\:m'^ 

IISCD^^ftti-en-f-'tl 1 9 . 1 w t ctO^ 2 1 . 7w 10 
t % T ^ o c 

[0 18 7] H P L CMi]^J^m;^^-^)mp:L;^c^Sim*^l 
8 3. 3 g Tfeo /to 

[0 18 8] X^ y-;U7K^f^[EliK®i^O — ^tCOl^T 

mw^^^mi^iytztn^. m^u±mmwx* 9 4 , 4gT 
' [0189] za:)mm^^—i^^m^^xmw.is>^x^ii> 
[oi9o]/ci:i5. x5^ / -)i^7\^mmmum^^z{t^m 

[0 19 1] JijiliCD€'IISS^?*JcD J: -9 (C. ^;^KI4t'x;U7}? 

Tf^^T^. m^^-r ^^tfy^=^>m^n^ zL^y)^x€ 
[0 1 9 2] — ;<^T^u>'U^xx7^;i/^^f^<h-r 

[0193] immm 5 ] ^ 1 k g ^^tk 1 0 u h ;u 

^j:xj^m'U^mLx. ^.^thm (^x^x) 1. 5 

[0194] ^ h ti /^iz. mmm^i^x^^r^ 
U ;^^xx7^;u^©i^<!i-r^maS(Z)^^®:^j^]H P IM 
1 . 5 U -y h;i'^t^L;ttjco^ffli^/to 

[0195] z:n\z-^.3i^7.^±mm.x\^. mmi^i . 

5'J yh;U, ^o<j;0;9 0'C<^)t^7K 3. 5U'yh;UT'^m 40 
$ b 8 0 V o I % ;< ^ / ->iU7K^^i^ 3 U 'y K JUT 
^ /^Jc ^> ^ 0 JlX U ;t o 

[0196] 'mf^ti^^yfrnt 1 1 2 giJiia^n. 

«i(iii£8 5wt%T^0. 5wt%(7):^7x-r>'7:?^^^n 

[01 97] ^fz. m'X^^X tC^-f UT 9 2 % CD^*;/J 7^:^ 
>!};fi//MUl i!X$n/c. 

[0198] [lt¥Am 3 3 ?i>x4^x^3j;t>'^ u-^ htf'y 
A ti'ii 5 i |r;i l; W ^ It) o 

[0 19 9] >^Ky~^'A^±mi\\X\^. \r~>vo\%^9 50 
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y-;U7K^fe^3 U -y h;U^^l^T. ^^*5<±:tXliIiR^^fT 
-otz. 

[ 0 2 0 0 ] m.^t!'T^>m\ti 2 1 gMje;^n, 

ififfi^ 7 9wt%-C$)0. 12wt%0;^:7x< >75^^£ 
[020 1] ^;rc, ^X^XC^L.T92 %(D^ti^^ 

ymt^mu-^ntz. 

[ 0 2 0 2 ] f^^i^]t^m StCiDt^T, 15vol%P< 

4. 5 U >y fe^ :^ ^ > ^ CD 4^ 

1 8 w t %cDyj :7 x-f >;O^^Sn, ?f ^^^T^f^/h^ Ti^o 

[ 0 2 0 3 ] JiijliCD^SS^l 5 cofe^;^ ^^^>^^i^a7:?^' 
112g<h, C(7)itl!5««J 3 <;)®[i^* 1 2 1 g fctb^T/h 
$ i^cot^, tfr^^cDJt^t::;^ :7 x-f >/>^^^n;^j:ii;^cJ?^)T 

^&^;^j:^lltcJtJP^. :^7x-i'>cD[^^t>MnTi^§;i<h 

-hmmx^fz. 

[ 0 2 0 4 ] 

[ 0 2 0 5 ] i:<t::. ^^5^^^^^l^tc^^t^^^^^^t^c^ t) 
:^p"p^^±<D^^+i^53'^^^l5±cDr«1j^7^i^*l^ti§^ 
nTi^;t^^i?^^:^:7x<>^ctt)^:^5^^>^^t:m-^ 

[ 0 2 0 6 ] ^fc, f;e3t?i£i^^<h$nT€;t{£^i^(7)^ii 

[ 0 2 0 7 ] 

[^1] m-<D%m\z^^^.'^^^>m(Dmm:^m(DX. 
n^umm\z^.t mmmx ^ ^ . 

[1112] llr:co^B;^(c<j:;5^:^7"^>^(Diij0:^rr^(;5X 
^ ^ j?liag6^ c T 1^ qf^ H't' ^ ^ o 

[1113] w.t}j-^ym<D'^mn\n:^\^kziin^^^m^ 
^n-Th^z^y^- (HPLC) <D'7-ym^{^(Dm~^ IX 

[lgl4] X^U> ' y}::-)U^>'\f>^mi^t't^mM 
J^l-tr/N" t*-X S P 8 5 0 (Hi5ib/jJc) ^^DThyj-^A 

^co^ a V h ^'j 5^ i.l\\axm\ytLfz^m:^(Dmm^it^ 
^<Tc^^yx^j^o 
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mmi^^ a-^ h ^^y ^ — (HPLC) <D^m^i^<Dm 
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[m9] m. MiMm^^ a-^ h ^^y ^ - (hplo 

-7 h^yy ^ -<D^iSr^i^<Dm^4'C^^^ 
[^12] 1^, '^^^^LX.X^^WL^^ u-^ V ^^y 
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(54) PRODUCTION OF TEA CATECHINS 

(57) Abstract: 

PURPOSE: To produce tea catechlns of high purity in 
low costs in an Industrial scale safely from food-hygienic 
point of view by removing saccharides, amino acids and 
other contaminants, caffeine and catechin oxidative 
potymerization products without use of liquid-liquid 
extraction process. 

CONSTITUTION: The production process comprises (A) 
the extraction of tea from tea leaves, (B) adsorption of 
the tea catechins to a chromatography column filled with 
a synthetic gel absorbent, (C) washing of the column with 
water to remove water-soluble contaminants including at 
least caffeine, and (D) the elution of the components 
remaining In the column with an aqueous solution 
containing 50 to 100vol. one kind among methonol, 
ethonol and acetone or a mixture thereof. 
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